A carboxyl-terminal hydrophobic region of yeast cytochrome c1 is necessary for functional assembly into complex III of the respiratory chain.
Cytochrome c1 is an amphiphilic protein which binds to the mitochondrial inner membrane, presumably through a hydrophobic region near the carboxyl (C)-terminus. In the preceding study (Hase, T., et al. (1987) J. Biochem. 102, 401-410), two cytochrome c1 mutations were constructed: delta 1 and delta 2 cytochromes c1, in which the C-terminal segments of 17 and 71 residues were replaced by foreign sequences of 20 and 15 residues, respectively. delta 2 cytochrome c1 had lost the putative membrane anchor. The two cytochrome c1 mutants were localized in mitochondria, but succinate-cytochrome c1 reductase activity was detected only in the mitochondria containing delta 1 cytochrome c1. The membrane association of the two mutant molecules as well as that of authentic cytochrome c1 was investigated. These three molecules were firmly attached to mitochondrial membranes and not solubilized on either sonication or sodium carbonate (pH 11) treatment. However, when the membranes were solubilized with Triton X-100, both the delta 1 and authentic cytochromes c1 were extracted from the membranes more easily than delta 2 cytochrome c1. By fractionating cholate extracts of mitochondrial membranes with ammonium sulfate, delta 1 cytochrome c1 was cofractionated with the enzymatic activity of complex III, but delta 2 cytochrome c1 was clearly separated from the complex III fraction. Trypsin treatment of mitochondria and mitoplasts showed that delta 2 cytochrome c1 was exposed to the intermembrane space, with such a topology that its trypsin susceptibility became much higher than that of the authentic molecule.(ABSTRACT TRUNCATED AT 250 WORDS)